Abstract: Addition of l//-benzimidazole-2-acetonitrile I and benziimidazole-2-ylmethanethiol 2 to some π-acceptors such as tetracyanoethylene (TCNE), £-chloranil (CHL-g). o-chloranil (CHL-o), 2,3-dichloro-5.6-dicyano-l,4-benzoquinone (DDQ). 2,3-dichloro-and 2.3-dicvano-1,4-naphthoquinones (DCHNQ and DCNQ) and dicynomethyleneindane-1.3-dione (CNIND) gave pyrido-, indolo-, naphthoquinopyrrolo-, thiazino-. naphthoquinothiazino[1.2-o]benzimidazole as well as pyridazino[l,2-ojdibenzimidazole derivatives.
Introduction
The chemistry of benzimidazole has been of increasing interest, since benzimidazoles are of considerable commercial importance as pharmaceuticals, veterinary anthelmintics and fyngicides(l). Several reports were made to synthesize pyrido[ 1.2-a]benzimidazole ring system(2-6) due to the interesting in vitro antibacterial and antifungal potencies associated with some of its substituents(3,7).
In recent years, a number of unexpected and efficient chemical reactions via donor-acceptor interactions have been reported (8) (9) (10) (11) (12) (13) (14) . Continuing our study of the reactions of π-acceptors with benzimidazole derivatives (11) (12) (13) (14) ; lH-benzimidazole-2-acetonitrile 1 (15) and benzimidazol-2-ylmethanethiol 2(16) were used as donors to investigate and compare their behaviour towards some π-acceptors.
Results and Discussion
Schemes 1 and 2 summarize the interaction of _1 and 2 with π-acceptors. Mixing of a twofold molar amounts of tetracyanoethylene (TCNE) with one mole of each of the donors I and 2 in ethyl acetate with admission of air, furnished pvrido [ 1,2- ajbenzimidazole derivatives 3 with 1 and dihvdrothiazino[1.2-a]benzimidazole derivatives 9 with 2a-c. The IR spectra of 9 show absorption bands at 1710-1680. 2220-2210 and 3410-3210 cm" 1 due to carbonyl group and cyano as well as amino groups respectively. The 'H-NMR spectra of 9 shows among others a singlet at δ 4.12-4.20 ppm corresponding to the thiazino-CH-group.
The mass spectra of 9 show the expected molecular ion peaks (see Table I ).
Indolo[ 1.2-a]benzimidazole derivatives 4 was prepared in high yield by reacting ! with 2,3.5.6-tetrachloro-l,4-benzoquinone (CHL-p). whereas α.α -(l//-benzimidazole-1.3-benzodioxole) acetonitrile derivative 5, and 2-(arylcyanomethylene)-l//-benzimidazole derivative 6 were the reaction products of I with 3.4.5,6-tetrachloro-l,2-benzoquinone( CHL-o). The 'H-NMR spectra of 5 show a broad band at 12.21 ppm due to imidazole-NH proton and confirm the absence of cyanomethylene protons. The disappearance of carbonyl group in the IR spectra and the fragmentation pattern of the mass spectra further confirm the structure of The 'H-NMR spectrum show a singlet at 4.20 ppm due to methylene group and a broad band at 11.78-11.86 ppm due to imidazole-NH. in addition to the aromatic protons. Furthermore, the structure was established on the basis of mass spectroscopy as well as the elemental analysis.
In a different manner. 2.3-dicyano-l,4-naphthoquinone (DCNQ) interacted with 2 giving a reaction mixture which on chromatographic separation leads to the products 14-17.
Conclusion
From the above findings, it may be concluded that, although compound \ may act as a bi-functional nucleophile bearing, nucleophilic center at methylene carbon atom as well as the imidazole-NH ring, various reactions performed in the present work showed that, the methylene group is the more active center, as reported in previous work ( 19.20) . On the other .hand, the presence of SH group attached to methylene group in compound 2 tends to change the mode of reactions with π-acceptors significantly, with respect to L Consequently, interesting and unexpected reaction products were obtained that can not be easily prepared by conventional synthetic methods.
Experimental
Melting points are uncorrected. IR spectra (KBr) were measured on a Shimadzu 470 spectrophotometer. Mass spectra were recorded on Finnigan MAT 8430 spectrometer at 70 eV Microanalyses were performed by microanalytical unit at Cairo University.
Materials:
The electron acceptors were prepared (21, 22) and purified (12) as reported before. l//-benzimidazole-2-acetonitrile I was prepared according to the literature(15). Benzimidazol-2-ylmethanethiol derivatives 2b,c were prepared in a similar procedure described for the preparation of 2a (16) .
Reaction of lH-benzimidazole-2-acetonitrile J. and benzimidazol-2-ylmethanethiol 2a-c with TCNE:
To a stirred solution of TCNE (256 mg, 0.002 mol) in 10 ml of dry ethyl acetate, the benzimidazole derivatives I and 2a-c (0.001 mol) in 15 ml of dry ethyl acetate were added dropwise at room temperature. The colour of the reaction mixture was changed from green to reddish-brown.
After standing 48h. a reddish-brown crystals were precipitated in case of the reaction of 2a-c with TCNE. The mixture was filtered and the precipitate was washed with 5 ml of cold ethyl acetate. Recrystallization from acetonitrile afforded a pure crystals of 9a-c.
On the other hand, the mixture of I and TCNE was concentrated and the residue was then chromatographed on thin layer plates using toluene/ethyl acetate (5:1) as eluent to give only one zone contained compound 3, which was recrystallized from ethanol. 
Reaction of lH-benzimidazole-2-acetonitrile

Reaction of lH-benzimidazol-2-acetonitrile X and benzimidazol-2-ylmethanthiol derivatives 2a-c with DCHNO:
To a stirred solution of 227 mg (0.001 mol) of DCHNQ in 20 ml dry ethyl acetate, the imidazole derivativesj. and 2 (0.001 mol) in 15 ml dry ethyl acetate was added at room temperature. Naphthoquinothiazino[1.2-a]benzimidazole derivatives 12a-c were precipitated at once in case of reaction of 2 with DCHNQ. filtered and washed with 10 ml of cold ethanol. recrystallized from a suitable solvent to give 12. In case of I with DCHNQ the reaction mixture was concentrated and the residue was then chromatographed on thin layer plates using toluene/ethyl acetate (4:1) as eluent to give only one blue zone contained compound 7.
Reaction of 1 H-benzimidazole-2-acetonitrile I and benzimidazol-2-ylmethanethiol 2a-c with CNIND:
A solution of 0.001 mol of the imidazole derivatives \ and 2 in 15 ml dry ethyl acetate was added to a solution of 416 mg (0.002 mol) CNIND in 20 ml dry ethyl acetate and the reaction mixture was stirred for 5 h. at room temperature. Thereafter, a red crystals of 8 had precipitated after 24 h. in case of I with CNIND; whereas in the case of 2 with CNIND a yellow crystals of 13 had precipitated after 72 h. The precipitates were filtered and recrystallized from a suitable solvent to give 8 and 13.
Reaction of benztmidazol-2-ylmethanethiol 2 with DCNO:
To a stirred solution of 416 mg (0.002 mol) DCNQ in 25 ml dry ethyl acetate, the benzimidazol-2-ylmethanethiol 2 (164 mg. 0.001 mol) in 15 ml dry ethyl acetate was added at room temperature.
The colour of the reaction mixture changed slowly within 2 h. from green to yellowish-brown. After stirring for 72 h.. the reaction mixture was filtered and the precipitate was washed with cold ethyl acetate and recrystallized from appropriate solvent to give 14.
The filtrate was concentrated and chromatographed on thin layer plates using toluene/ethyl acetate (7:1) as eluent to give three zones, the fastest migrating one contained compound 15, and the second contained 16; whereas the third zone contained the dihydronaphthoquinone 17. Extraction and recrystallization from a suitable solvent afforded 15 and 16. 
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